Down-regulation of c-Ki-ras2 gene expression associated with morphologic differentiation in human embryonal carcinoma cells treated with berberine.
A pluripotent human embryonal carcinoma (EC) clone, NT2/D1, which was derived from the Tera-2 cell line, was induced to differentiate into cells with neuronal-like cell morphology by treatment with berberine, an alkaloid derived from a Chinese herbal medicine (Huang Lien). As early as one day after 24-hour treatment of cells with berberine at a nontoxic dose of 0.1 mg/ml in culture medium, the cells started to show morphologic changes, developing into terminally differentiated neuronal-like cells with long, inter-connecting network cellular structures. This process was much faster as compared with that induced by treatment with retinoic acid (RA), which took at least several days to develop. Unlike RA, berberine could not induce murine EC cell line, F9, to differentiate into endodermal cells. It was also found that although the NT2/D1 cell clone exhibited amplification and enhanced mRNA expression of c-Ki-ras2 gene as did the parent cell line, a marked down-regulation of c-Ki-ras2 mRNA expression was observed. However, there was no change in actin mRNA expression even after differentiation had occurred. Thus, morphologic differentiation of EC cells into neuronal-like cells was found to be associated with down-regulation of a protooncogene which plays some definite role in oncogenesis. The mechanism by which berberine induces differentiation in these cells needs further investigation.